The compound nucleus Zn~was formed by bombarding Ni'0 with u-particles and Cu~with protons.
I. INTRODUCTION 'HE present theories of nuclear reactions, for not too high an excitation (( 100 Mev) , are based on the famous compound nucleus assumption of Bohr. ' According to this assumption a nuclear reaction proceeds in two stages: 6rst, the formation of a quasistable compound nucleus through the absorption of the incident particle by the target nucleus; second, the disintegration of the compound nucleus by the emission of either the original incident particle (scattering) or the emission of another particle or a photon. For fairly heavy nuclei (Z&30), the intermediate compound state has a mean life which is long compared with the time a nucleon takes to cross the nucleus (~10 " to 10 '"-sec.). As a result of the comparatively long mean life of the compound state, the second process is independent of the 6rst. This permits us to express the cross section of a reaction of the type A+a - +C~-+8+6 in the following manner o(a, b)= o(e)g (zE), where o (o) is the cross section for the absorption of the particle u of kinetic energy e by the target nucleus 3 to form the compound state C*. &b(E) is the probability of disintegration of C* into the final. state I3+b. E=e +8, is the excitation energy of the compound state C*, 8 being the binding energy of the particle a to the target nucleus A.
If the compound nucleus C~i s now formed in the same state of excitation by another process A'+u', the cross section for disintegration into the same Anal state, l3+b, will be given by o(a', b) =o, (e')gz(E), where e' is the kinetic energy of the incident particle a'.
Because of the difFerences in the binding energies between the two cases,~' will be difFerent from the kinetic energy e of a of the previous case. qz (E) Cu" (p, zz) Ni" (a,pzz)
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Ni" (n, 2zz) Zn" Cu" (p, 2zz) Cu" (p, pzz) The excitation curves were determined by the usual stacked foil method. The alpha excitation curves were obtained. by the same procedure as was followed by Kelly and Segre, ' using the 40 Mev alpha-beam from the 60-inch cyclotron. The proton excitation curves were determined by using the 32-Mev proton beam from the Berkeley linear accelerator. The method used in this case was essentially the same as in the determination of the alpha excitation curves, differing only in slight details. 
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In the case of the Cu+H' experiment, ordinary copper, consisting of Cu" (69.1 percent) and Cu" (30.9 percent) was used. Cu" produces the 250-day Zn6' and the '12. 8 hr. Cu~activities by proton bombardment. The activity due to the former is negligible. The Cu~a ctivity, however, interferes with the measurement of the 9.5-hr. activity of Zn". This difhculty was eliminated in the present experiment by the use of a 300 mg/cm' aluminum absorber in front of the counter. The radiations from Cu~were stopped completely by this absorber; but the radiations from the isotopes studied were only reduced by factors of 2 or 3. 
III. EXPERIMENTAL RESULTS AND DISCUSSION
The experimental results are shown in Fig. 1 , where the observed cross sections for (a,u), (n, 2'), (o. ,pri) reactions on Ni'" and (p, n), (p, 2n) The theoretical cross sections for these processes can be calculated on the basis of the statistical model. ' In a process like (p,pn), either a neutron or a proton can be the 6rst particle to be emitted following the formation of the compound nucleus. A second particle will follow the first particle. Let I"(e)de denote the distribution in energy of the 6rst emitted neutron and I"(e)de that for the first emitted proton. Then the cross section of a process in which a neutron is emitted as the 6rst particle after the formation of the compound nucleus and is then followed by the emission of a second particle b, will be given by ' K. Strauch, Phys. Rev. 79, 241 (1950) .
"The exact value of this difference, as in the case of the (p, l) threshold, is quite important in these calculations. The present value of 3 Mev was deduced from the energies of the radiations emitted in the Znl~Cu6~transformation. It may be off by as much as 1 Mev.
